Abstract: In choosing an antiepileptic drug, not only efficacy but also potential adverse effects have to be considered. Adverse effects that have to be taken into account include acute and chronic systemic toxicity, cognitive side effects, and teratogenesis. Acute toxicity may be dose-related, allergic or an idiosyncratic reaction. Chronic toxicity may involve the nervous system or other organs. In determining the role of new antiepileptic drugs such as lamotrigine, vigabatrin, felbamate, and gabapentin a proper evaluation of both efficacy and adverse effects is required.
In choosing an antiepileptic drug, a number of factors have to be taken into consideration: efficacy of the drug against a specific seizure type and epilepsy syndrome, pharmacokinetics of the drug, age and sex of the patient, potential adverse effects, teratogenic effects, emergency use and cost.
There are a number of recent efficacy studies in the treatment of epilepsy. 1 " 9 Data from the Veterans Administration (VA) Cooperative Study 5 demonstrated that in the treatment of partial seizures, there was little difference in the efficacy of phenytoin, carbamazepine, primidone and phenobarbital. However, when these patients were followed for 3 years, more patients discontinued primidone and phenobarbital than the other two drugs because of adverse effects. This result was also true in the treatment of generalized tonic-clonic seizures. Primidone fared less well in terms of successful therapy, and most of the patients that had to discontinue it did so because of adverse effects, not because of inadequate seizure control alone.
Valproate has been found to be less effective than carbamazepine in the treatment of partial seizures but both are equally effective against secondarily generalized tonic-clonic seizures. 9 In the treatment of primary generalized epilepsy valproate has broad spectrum activity against tonic-clonic, typical and atypical absence and myoclonic seizures. It is equally effective as ethosuximide in the treatment of typical absences and may be superior to ethosuximide in the treatment of atypical absences.
The initiation of antiepileptic drug therapy should consist of using the most appropriate drug as monotherapy to reduce the incidence of adverse effects and eliminate drug interactions.
Polytherapy with two drugs and, rarely, three drugs may improve seizure control in a small number of patients. Patients that may benefit from "rational" polytherapy may include patients with multiple seizure types, patients with refractory epilepsy syndromes such as the Lennox-Gastaut syndrome, patients with progressive neurologic disease or post-traumatic seizures. When used in combination drugs with sedative or cognitive side effects should be avoided and drugs with different mechanisms of action are preferred. Table 1 is a summary of the efficacy of the antiepileptic drugs.
Adverse Effects of Drugs
It is apparent that adverse effects of the major antiepileptic drugs are important considerations in drug selection. One can think of antiepileptic drug side effects in several major categories. The acute side effects are usually allergic, dose related, or idiosyncratic in nature. Because patients with epilepsy are treated over long periods of time, we have to be concerned about possible chronic side effects. We also have to be concerned about adverse effects secondary to drug interactions and potential teratogenic effects (Table 2) .
Data from the Collaborative Group for Epidemiology of Epilepsy Study 10 show that adverse effects may be seen in up to THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES 
Acute Effects
Acute dose-related adverse effects usually occur early in the course of therapy or when the antiepileptic drug dose is increased. Acute dose-related side effects generally involve central nervous system function or gastrointestinal side effects.
With most of the antiepileptic drugs, allergic skin rashes can occur in 5-10% of patients. In most cases, these are mild, but occasionally they may require discontinuation of therapy."
Idiosyncratic drug reactions are rare but potentially serious. They are not dependent on dose and usually occur early in therapy. Many of these are skin reactions, for example, exfoliative dermatitis, Stevens-Johnson syndrome, and Lyell's syndrome. Antiepileptic drug idiosyncratic reactions have been described with all the currently available major drugs but are most common with phenytoin, phenobarbital and carbamazepine.
Pancreatitis is an idiosyncratic reaction that has been described with carbamazepine and valproate. 1217 This reaction is more common in children than in adults.
Hepatic adverse effects of antiepileptic drugs range from common, mild, transient elevations of hepatic enzymes without clinical symptoms to uncommon, fatal hepatotoxicity. Fatal hepatotoxicity may occur as an idiosyncratic reaction or from aberrant metabolism resulting in hepatotoxic metabolites. Hepatotoxicity can occur with most of the antiepileptic drugs. Although the use of valproate has increased since its introduction in North America in 1978, the number of fatal toxic reactions associated with its use has declined. A high risk group has been identified: children under 2 years of age who are on LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES polytherapy and who have a neurologic handicap. Dreifuss and others have contributed significantly to our understanding of valproate hepatoxocity.
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Antiepileptic drug interaction with hepatic enzyme inhibitors may result in acute toxicity. Erythromycin, cimetidine, isoniazid, disulfiram, calcium-channel blockers and some antidepressants may cause elevated antiepileptic drug levels when used concurrently.
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Chronic Effects
Chronic toxicity may be seen with most of the antiepileptic drugs. Factors that influence the development of chronic toxicity are age of onset of epilepsy, age of the patient, duration of therapy, polytherapy, nutritional status, genetic factors and, most importantly, the physician's awareness of the potential dangers of chronic drug therapy. Antiepileptic drugs affect all systems, but certain structures appear to be more vulnerable than others. With long term therapy, we have to keep in mind the effect of medications on the skin, connective tissues, nervous system, skeletal system, endocrine system, and hematopoietic system. 27 Many studies have confirmed that gingival hyperplasia may be seen in a small number of patients treated with phenytoin. Certain risk factors have been identified: age less than 30 years old, poor oral hygiene, residence in an institution, and perhaps some genetic susceptibility.
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Cognitive side effects are important considerations when using antiepileptic drugs. The barbiturates appear to have the greatest incidence of cognitive adverse effects; phenytoin and carbamazepine have an equal incidence, and valproate has the lowest incidence.
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Teratogenic Effects
The final aspect of antiepileptic drug adverse effects that has to be considered is the teratogenic potential of the currently available medications. 42 " 50 Generally there is a two or three fold increase in the incidence of minor anomalies and malformations in the offspring of mothers with epilepsy; however, one has to separate what is related to drug effect and what is related to genetic predisposition.
Neural tube defects are of some concern with the use of valproate and carbamazepine. 46 -48,51 " 54 It is generally felt that there is a 1 or 2 percent risk of neural tube defects if the fetus is exposed to valproate in the first trimester of pregnancy, and perhaps there is also a slight increase in risk in children exposed to carbamazepine.
New Drugs
With the expected introduction in the near future of currently investigational drugs such as gabapentin, lamotrigine, vigabatrin and felbamate, not only their efficacy but also their adverse effects will have to be placed in proper perspective. It is hoped that these agents will improve the quality of life of patients with epilepsy without excessive undesirable effects. 55 " 65 The following symposium will address in greater detail the more important aspects of the adverse effects of antiepileptic drugs.
